This research investigated the association between the household status of women and their use of maternal health services in rural Egypt. Face-to-face interviews with a structured questionnaire to 201 married women were carried out in a village, posing questions about their health service utilization and their household socio-economic status. The association between service utilization and other variables was statistically analysed. Older ages at first marriage and higher education levels showed significant positive associations with the three outcome variables-regular antenatal care (ANC), deliveries attended by skilled health professionals, and deliveries at heath facilities-of the use of maternal health services. Women who had not experienced physical assaults by husbands and had knowledge of community activities were more likely to receive ANC regularly; however, there were no significant association with the other two outcome variables. Participation in household decision-making and availability of assistance with household chores had no significant linkage to the use of maternal health services. Marriages to husbands with secondary or higher levels of education and residence in extended families were significantly associated with greater maternal health service usage. Our results suggest that the improved status of women in the household and moral support from family members contributes to an increase in the use of maternal health services.
INTRODUCTION
As indicated in the Millennium Development Goals, decreasing maternal deaths is one of the most important global health objectives. 1) With improved access to maternal health services, particularly in rural areas, maternal mortality ratios (MMR) are gradually decreasing in many developing countries. 2) However, although access to maternal health services has improved, their use has often not grown as expected. It is commonly observed that women do not recognize their health needs or that they are unable to make the right decisions about seeking health care. 3, 4) To advance women's health, it is important not only to provide them with greater access to health services (supply side), but also to empower them so that they choose to employ such services (demand side).
MMR in Egypt has been decreased dramatically during the last two decades. According to national surveys, such as the Egypt National Maternal Mortality Study, MMR was 174 per 100,000 live births in 1992, 84 in 2000, and 55 in 2008. 5, 6) The greater availability of public health services has contributed to this decrease, particularly in unprivileged areas such as southern governorates. 7) Access to basic health services is guaranteed to 99% of the Egyptian population, which is concentrated in a narrow area along the Nile River. 2) Despite this achievement, MMR in Egypt continue to be higher than those of many other middle income countries, including Arab nations such as Jordan. 8) In addition, about one-third of the maternal deaths are caused by delays in recognizing problems or seeking care. 5) Furthermore, such delays are closely related to the low socio-economic status of women in Egypt and several other Eastern Mediterranean Region countries. 2, 9) This research aims to investigate the association between the household status of women and the use of maternal health services in rural Egypt.
METHODS
A cross-sectional survey was carried out in a village in the Giza Governorate of the Arab Republic of Egypt in November 2007. The village, which has a population of around 20,000, is located around 14 km south of Cairo. Although the village was formerly composed of traditional extended families engaging in agriculture, it expanded rapidly by adding migrant nuclear families from other governorates because of its vicinity to the capital. Therefore, accurate censuses or household maps were not available.
We assumed that women had good access to health services, since the village had a public health centre that was staffed with a gynaecologist and nurses and that actively provided maternal and child health care at nominal fees. The villagers also sometimes consulted private physicians and hospitals in Cairo. 10) A total of 201 married women, younger than 50 years of age, were selected using a stratified sampling technique. We first divided the village into five sections, each with a similar population. Subsequently, we randomly visited about 40 households in each section and chose one woman from each household. Excluding the women who did not respond to necessary questions, we obtained a sample of 189 women between 20 and 50 years of age.
Face-to-face interviews with a structured questionnaire were carried out in Arabic by trained junior faculty members and students of Faculty of Nursing, Cairo University. The questionnaire was developed by referring to various survey questionnaires, such as Egypt Demographic and Health Survey, 11) and revised after pretesting in the target field. It consisted of questions on women's health service utilization, such as frequency of antenatal care (ANC) attendance during pregnancies, places of last deliveries, and persons who assisted last deliveries. These variables were considered as outcome variables in the analysis described below. Questions regarding women's socio-economic status, such as levels of education of both wives and husbands; ages of marriage; cash incomes; availability of assistance with household chores; and women's status within households, including household decision-making; experiences of physical assaults by husbands, and awareness of and participation in community activities.
The three variables for women's health service utilization were transformed into dichotomous values as follows: (1) whether a participant had attended ANC at least four times during her last pregnancy, a frequency regarded as 'regular' by the World Health Organization (WHO); 12) (2) whether she had been attended in her last delivery by skilled health professionals; and (3) whether she had given birth to her last child at a health facility. Variables for participation in decisionmaking were transformed into scores, by aggregating the answers of relevant sub-questions. 13) In each sub-question, women who could make a decision alone were given a full score of two points, those who could only partly decide one point, and those who did not participate in the decision-making process zero points. The variable of decision-making on household issues was scored from zero to six and that on household expenditure was scored from zero to ten.
Associations between each of the outcome variables and socio-economic variables were tested by the chi-square test, and P < 0.05 was considered statistically significant. Crude odds ratios of variables for the use of maternal health services 11) were calculated for each variable proxy to women's socio-economic status. 14) Ethical clearances for the study were obtained from the Ethics Review Committee of Nagoya University School of Medicine in Nagoya, Japan, and Faculty of Nursing, Cairo University in Cairo, Egypt. Written informed consent was obtained from all participants before the interviews.
RESULTS
The characteristics of the participants are shown in Table 1 . The median age of the 189 women was 30 years. Over 60% married when they were less than 18 years old, and 25% married before they turned 16, the legally approved age of marriage. More than half of them had never attended school, while most of their husbands had attended at least primary schools and about 38% of them had studied at secondary or higher level schools.
About 20% had a job with cash income, and most of them stated that they could use their earnings without the permission of their husbands or other family members. Forty-two percent of the women had experienced physical assaults by their husbands. Several community-based activities, such as vocational training for women and literacy classes, had been implemented in the village, by both the government and non-governmental organizations; however, only 34% of the women were aware of these activities, and very few had actively participated in them.
No less than 48% had attended regular ANC, while about 30% stated that they never attended ANC during their last pregnancies. At the same time, 79% had been attended by skilled health professionals at their last deliveries. About 60% of the deliveries had been taken place at health facilities. Table 2 shows the crude odds ratios of the variables of maternal health service utilization for each proxy variable of socio-economic status. The age of the first marriage and level of women's education are significantly associated with the three variables for use of maternal health services.
Women who had never been physically assaulted by their husbands and those who were aware of community activities were more likely to attend ANC regularly. However, these variables did not show a significant association with deliveries attended by skilled health professionals and deliveries at health facilities. Participation in household decision-making such as purchases and availability of assistance with household chores had no significant association with the three variables.
Marriage to husbands with secondary or higher levels of education was significantly associated with the increase of regular ANC attendance, deliveries attended by skilled health professionals, and deliveries at health facilities, as was residence in extended families. The total score of decision-making on household issues of three sub-questions (0-2 points each): (1)What to cook (2)Children's schooling (3)Family planning b) The total score of decision-making on household expenditure of five sub-questions (0-2 points each): (1)Furniture and household items, such as electric appliance, bed (2)Daily use items and groceries, such as fruit, vegetable (3)Your personal items, such as clothes, shoes (4)Husband's personal items, such as clothes, shoes (5)Children's items, such as clothes, toys, stationery 
DISCUSSION
Although access to maternal health services was guaranteed in the study village, the rate of utilization was still low, as regular ANC attendance, deliveries attended by skilled health professionals, and deliveries at health facilities equalled only 48%, 79%, and 61% of the total sample, respectively. This result was similar to or a little better than an earlier nationwide survey in 2005. 11) To improve women's health in developing countries, every woman must have access to appropriate health services, particularly during pregnancy and childbirth, when women's health is most likely to be at risk. However, as mentioned previously, even though such services are affordable and accessible, women do not always use them because of various social constraints. Our study seeks to identify the social factors that influence the use of maternal health services in rural Egypt.
Our findings suggest that women who married before the age of 18 and who received insufficient formal education were less likely to use maternal health services than the women who married later. Similar results have been observed in Nepal, where the use of maternal health services increased along with the amelioration of women's educational and income levels. 15, 16) Women who married early without formal education were likely to be subordinated to their husbands and parents-in-law and were unable to participate in household decision-making, including their own health needs. 17, 18) Formal education and marriage at a mature age contributed to the improvement of the familial status of women by providing them with higher self-esteem and confidence. Thus, they were able to seek health services according to their own needs; in other words, their demands for such services increased. 19, 20) Similarly, the experience of physical assaults by husbands may reflect the subordinate status of women in their families. 21) Our findings show that physical assaults by husbands were negatively associated with regular ANC attendance but not with the other two outcome variables-deliveries attended by skilled health professionals and deliveries at heath facilities. The reason for this association with ANC attendance is not clear. However, since childbirths were major family events, and the outcome could be easily recognized by anyone in the family, household decision-makers might opt for seeking proper delivery care, regardless of the status of women. However, in the case of attending ANC, pregnant women might need to make decisions by themselves or to convince household decision-makers to permit such attendance, even though they had no serious symptoms. This fact indicates that regular attendance at ANC required women to understand the importance of preventive care, enjoy a good status in the household, and be allowed to go out freely. 22, 23) This could explain another finding why women who were aware of community activities were more likely to attend regular ANC than those who were not. Women with a good familial status could easily obtain information outside the household and participate freely in community activities. Participating in them allowed women to attain greater self-esteem and self-confidence through social achievement and the enhancement of their decision-making abilities. Consequently, such women were likely to understand the importance of preventive maternal health care. 24) Women with educated husbands were also more likely to seek maternal health services, because these men were likely to understand their wives' health needs and offer proper advice. 25, 26, 27) We expected that women who lived with parents-in-law would have difficulty seeking health services, as observed in previous studies in Nepal and India. 28, 29) However, our results show that women who lived with extended families were more likely to avail themselves of such facilities than those living with only husbands and children. In addition, the availability of assistance with household chores was not significantly associated with a reliance on maternal health services.
Our results suggest that members of extended families were likely to encourage women to seek health care, rather than to share household work.
Therefore, two factors, the educational levels of husbands and extended family households pointed to the existence of moral and not just physical or economic support for women. 16) Perhaps we arrived at this finding because we selected maternal health services as a variable of women's access to health services. Childbirth would be an important family event; thus, all family members might be willing to give moral support to pregnant women seeking medical supervision. The attitude of family members might be different in case the women suffered from other illnesses. Further studies are required in this regard.
We expected that the use of maternal health services would increase, if women could make various household decisions or had cash income that they could freely spend. Previous studies show that women with authority and economic autonomy in the family could decide and act according to their own needs, including medical ones. 15) However, our findings do not show the linkage between familial decision-making authority and economic autonomy and a rise in the employment of maternal health services. This result may be explained by similar reasons to those for family moral support. In addition, the fees of maternal health services in rural Egypt might be too low to be influenced by household income.
As our findings indicate, currently younger generation made greater use of maternal health services, perhaps because they had fewer childbirth experiences than older women. The Egypt Demographic and Health Survey reveals that lower birth order is associated with more involvement with maternal health services. 11) Another possibility is that the supply for maternal health services might have been different among age groups. However, as our sample size is not big enough to stratify the results by age group, further studies are needed to exclude the influence of age.
Through this study, we sought to show that women's utilization of or demand for health services would increase with the improvement of their household status. Our results suggested that improved status of women in the household, as well as moral support from family members, contribute to the greater reliance of women on maternal health services and particularly on regular ANC attendance.
